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is that of Buckholz and Jeney who claim that the energy produced
by waves 2,530 to 2,650 A displace sufficient electrons from the bac-
terial protoplasm to produce irreversible photochemical changes
and subsequent death of the cell.
Electricity. Currents of both low-frequency and high-
frequency electricity have been used in order to detect their effect
on bacteria. The effect of such currents is difficult to evaluate,
however, since many varied conditions are used in the experiments.
Most investigators report that bacteria are rendered nonmotile in
some cases, and in other instances they are killed. Death is due to
the action of chemicals liberated by electrolysis, such as chlorine
from sodium chloride, or to the heat generated by the electric cur-
rent. No practical use has been made of the destructive action of
electricity upon microorganisms, as the method is difficult to apply
and, as yet, is considered quite inefficient.
Other Rays and Waves. The action of roentgen ray (X rays)
upon bacteria has been subjected to much study, but the reports
which have been made are too contradictory to conclude that such
rays are extremely detrimental to bacteria. The same is true of
cathode rays, radium, sonic, and supersonic waves. However, the
ionizing action of any type of energy must have an effect on rapidly
dividing bacteria, so it may be presumed that a certain amount of
lethal action may occur in all irradiations.
Heat. Another effective physical agency which is commonly
used to destroy bacteria is heat. It was noted in Chapter 4 that
temperature is an important factor in the growth of bacteria and
that different types of microorganisms react differently to temper-
ature variations. This must be stressed again here, for it is obvious
that the maximum growth temperature of a thermophilic organism
may be the thermal death point of a mesophilic organism. The
thermal death point of an organism may be defined as that tempera-
ture which, under given conditions, will certainly destroy all the
cells. The accurate determination of the exact temperature that is
necessary to destroy various species of bacteria is frequently of
great economic importance. Efficient sterilization and pasteuriza-
tion can be accomplished only when facts are known. Many meth-
ods have been suggested. In the laboratory the determination is
frequently made by subjecting freshly inoculated tubes of broth to
different temperatures in a water bath for ten minutes each. For
reliable results more accurate methods are needed. One of the most
common and best is the use of a long, slender, glass vial. A definite
amount of culture is introduced into the vial, and the open end is
sealed in the flame. The vial is completely immersed in a water bath
and suspended by wires or by some other method, so that it does
not come in contact with the walls or bottom of the bath as it is
heated. A number of vials are prepared. One is heated five minutes,